endophthalmitis caused by S. lugdunensis were taken from a multicenter prospective 38 study conducted in four university-affiliated hospitals in France (2004France ( -2005. These 39 cases were characterized by severe ocular inflammation occurring with a mean delay 40 of 7.6 days after cataract surgery, severe visual loss (hand motions or less in three 41 cases), and dense infiltration of the vitreous. Each of these patients was initially 42 treated using a standard protocol with intravitreal (vancomycin, ceftazidime), 43 systemic and topical antibiotics. Given the severity of the endophthalmitis, even 44 though bacteria was sensitive to intravitreal antibiotics, pars plana vitrectomy was 45 needed in four cases. The final visual prognosis was complicated by severe retinal 46 detachment in three cases. The microbiological diagnosis was reached using 47 conventional cultures with specific biochemical tests and eubacterial PCR 48 amplification followed by direct sequencing.
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INTRODUCTION
Bacterial endophthalmitis, with an estimated incidence following cataract 51 surgery between 0.07% and 0.3% (5, 12) , is among the most feared complications of 52 intraocular surgery and may result in severe vision loss (1, 5, 15, 16) . In studies 53 based on conventional culture techniques, coagulase-negative staphylococci (e.g., 54
Staphylococcus epidermidis) account for nearly 60% of all cases and Staphylococcus 55 aureus for another 20% of the total. S. lugdunensis is known to be an aggressive 56 coagulase-negative Staphylococcus and has been infrequently described as a cause 57 of endophthalmitis (5.9% of all coagulase-negative staphylococci, CNS) (2) . 58
We present five cases of endophthalmitis due to S. Lugdunensis, among a 59 
CASE REPORTS

68
CASE 1
69
This 82-year-old patient underwent cataract extraction (phakoemulsification) and 70 intraocular lens implantation in the anterior segment of his left eye, complicated by a 71 capsular lens rupture and vitreous loss. The first symptoms were present 7 days after 72 surgery (loss of visual acuity, red eye) and the patient was admitted to the hospital 73 with two intravitreal injections of antibiotics (vancomycin 1 mg and ceftazidime 2.25 76 mg as a standardized protocol) and vitrectomy. S. lugdunensis was isolated from the 77 culture of the initial aqueous humor sample and was identified using eubacterial PCR 78 on vitreous samples (from pars plana vitrectomy performed after two intravitreal 79 injections of antibiotics, Table 1 ).. Given these results, the systemic and intravitreal 80 antibiotic therapy was not modified. After 6 months, the anterior chamber and the 81 posterior segment of the eye showed no inflammatory activity and visual acuity had 82 improved to 20/40. The examination of the fundus showed a tiny macular epiretinal 83 membrane. 84
CASE 2
86
An 84-year-old patient presented with acute visual loss and intraocular inflammation 87 of the left eye ( Table 1) 6 days after cataract surgery complicated by a capsular lens 88 rupture. Before treatment, cultures and PCR performed on aqueous humor and 89 vitreous samples identified S. Lugdunensis (Table 1) . A pars plana vitrectomy was 90 performed 7 days after admission and cultures were negative (PCR was not 91 performed at this time, since the amount of the vitreous specimen was insufficient for 92 both techniques). The vitrectomy was complicated by a retinal detachment 10 days 93 later, which required an additional vitreoretinal surgery (vitrectomy, cryopexy, 94 silicone). At the 18-month follow-up visit, visual acuity was limited to hand motions 95 and there was no inflammatory activity in the eye, although the retina was attached 96 (after removal of silicone oil). 97
CASE 3
98
A 78-year-old man underwent uncomplicated cataract surgery and was admitted 5 99 days later with a clinical picture of acute endophthalmitis in his right eye (Table 1) . 100 of these initial vitreous samples were positive at this time for S. Lugdunensis (Table  104 1). A pars plana vitrectomy was performed 4 days later and undiluted vitreous was 105 sterile on cultures, whereas PCR was positive. Endophthalmitis was complicated by 106 retinal detachment 10 days after vitrectomy. The patient underwent an additional 107 vitreoretinal surgery (using silicone oil) but the final prognosis at 6 months was 108 phthisis and absence of vision. 109
A C C E P T E D
CASE 4
110
A 69-year-old woman suffered from pain, redness, and an acute loss of visual acuity 111 81.9% and S. lugdunensis was isolated in 5.9% of the CNS cases (n = 9) and 3.6% 250 of all isolates (9/250). S. lugdunensis was isolated from the aqueous humor in only 251 one case, vitreous only in four cases, and in both specimens in four cases. 252
Furthermore, this previous study showed that for this pathogen, eyelid isolates were 253 found to be indistinguishable from intraocular isolates. Given its isolation from the 254 intraocular compartments of patients with endophthalmitis, and the 100% correlation 255 of eyelid versus vitreous association shown by pulsed-field gel electrophoresis (2), S. 256 lugdunensis was considered a significant opportunistic pathogen. However, the 257 clinical course of these patients was not described in the Bannerman study and 258 alternative identification techniques such as eubacterial PCR were not used at this 259
time. 260
S. lugdunensis has been isolated mostly as a causative agent of skin and soft-261 tissue infections (6, 7, 10) . In recent years, this pathogen has been reported to cause 262 a wide variety of more serious infections, including brain abscess, meningitis, sepsis, 263 chronic osteomyelitis, spondylodiscitis, and endocarditis (6, 7, 10, 21) . The clinical 264 course of infections caused by S. lugdunensis is known to resemble the course of S. 265 aureus infections (10, 21) . These organisms are also frequently misidentified as S. 266 aureus because of their morphologic appearance with yellow pigmentation, complete 267 hemolysis when cultured on blood agar, and positive results in tests for clumping 268 factor (17) . 269
In this report, the pathogen S. lugdunensis was identified in all cases from 270 ocular samples by using cultures associated with biochemical tests and eubacterial 271
A C C E P T E D
on October 22, 2017 by guest http://jcm.asm.org/ Downloaded from lugdunensis is most often confused with S. aureus or with other CNS (6, 7, 9) . Most 273 laboratories use commercial systems that are based on biochemical reactions. 274
However, some commercial identification kits provide unreliable results for CNS 275 species, particularly for non-S epidermidis isolates, as a result of the variability of 276 diagnostic reactions within species and the subjective nature of their interpretation (4, 277 14) . The ID32 STAPH strips used in this study include 26 tests, in particular the 278 ornithine decarboxylase, the pyrrolidonyl arylamidase phenotypic tests. At least, the 279 positivity of these tests are necessary to identify the bacteria as a S. lugdunensis. 280
As seen in Table 1 , the susceptibility data from these cases demonstrate that S. 281 lugdunensis is usually susceptible to antibiotics commonly used via the intravitreal 282 route. Only penicillin G was often resistant with production of B lactamase (24% B 283 lactamase-positive in a article by Herchline et al.) (11) . showing that a single injection of intravitreal antimicrobial agents may be insufficient 299 to eradicate the bacteria from the eye (20) . Furthermore, the previous use of 300 intravitreal antibiotics does not seem to affect the ability to PCR-amplify DNA in the 301 short term for S. lugdunensis. In the case#1, the negativity of the PCR associated 302 with positive cultures suggests a lack of sensitivity of the molecular technique. It is 303
likely that a Staphylococcus-specific PCR would have been much more sensitive (4, 304 19); however for the purpose of clinical diagnosis where a large diversity of causative 305 bacteria can be involved, eubacterial PCR remains the most cost-effective technique. 306
In the second case (#5), the negativity of both cultures and PCR in vitreous from 307 vitrectomy suggests that the two previous injections of antibiotics lead to an 308 eradication of the bacterial load.Data from the literature on endocarditis and other 309 tissue infection caused by S. lugdunensis emphasize the aggressive nature of the 310 organism and the importance of identifying coagulase-negative staphylococci to the 311 species level. Identification of S. lugdunensis in ocular specimens is highly 312 recommended, as the initial presentation was severe in three out of the five cases of 313 this series (Table 1) . The clinical course of infections depends on the virulence of the 314 organism, the delay from symptoms to treatment, and the therapeutic protocol. In our 315 cases, pars plana vitrectomy was needed in three out of the four cases since visual 316 acuity was low (light perception) and inflammation of the eye was severe. After 
